Differential display and cloning of shear stress-responsive messenger RNAs in human endothelial cells.
To investigate the effect of shear stress on endothelial gene expression, we performed differential display of mRNAs from cultured human umbilical vein endothelial cells either incubated under static conditions or exposed to shear stress (15 dynes/cm2) for 6 h in a flow-chamber. Around 4% of the total number of mRNAs detected were either up- or down-regulated by shear stress. DNA sequencing of some of these shear stress-responsive mRNAs revealed homology of several clones to known gene sequences and many other clones for unknown genes. Known genes, including those for human laminin B1 chain, H(+)-ATP synthase coupling factor 6, lysyl oxidase, myosin light chain kinase, and interleukin-8 receptor, were upregulated by shear stress, while the gene encoding NADH dehydrogenase was down-regulated. The present results suggest that shear stress can change the expression of numerous genes in endothelial cells, far more than reported to date, and that mRNA differential display is quite useful for cloning known and unknown shear stress-responsive genes.